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Heart Disease & Stroke Focus 

• United States and Missouri data focused on 

EMS system components

• Disease trends, acute

care, and costs

• Pre-hospital 

response

• Public education
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International Classification of Diseases 

• Major cardiovascular diseases

Diseases of the heart also called “Heart Disease”

o Acute rheumatic fever 

o Hypertensive heart and renal diseases

o Other heart and circulatory diseases

o Ischemic heart disease                                                                         

Acute Coronary Syndrome 

 Myocardial infarctions (STEMI and NSTEMI)

 Unstable angina

Cerebrovascular diseases also called “Stroke”

o Transient cerebral ischemia

o Late effects of CVD

o Acute Strokes – Ischemic and Hemmorrhagic
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ST-Segment Elevated MI

• Indicates a blockage 

of one of the arteries 

carrying blood to the 

heart muscle

• Tissue death to 

affected area

• About 30% of ACS 

events are STEMI
Antman et al., 2004. ACC/AHA Guidelines for the Management 

of Patients with ST-Elevation myocardial Infarction. 

Wikipedia.  http://en.wikipedia.org/wiki/myocardial_infarction

http://en.wikipedia.org/wiki/myocardial_infarction


Right Care.  Right Place.  Right Time.  5

Heart Disease in the U.S.

Prevalence and Incidence

• Nearly 80 million adults have some form of CVD

• 1 of every 3 adults and increases with age

• 50% of these adults are age 65 and older

• 20% have had MI or have angina pectoris

• 500,000 ST-elevation myocardial infarctions per year 
(Antman et al., 2004. ACC/AHA Guidelines for the Management of Patients with ST-

Elevation myocardial Infarction. )

Mortality

• Leading cause of death and disability

• Underlying cause of 36.3% of all deaths in 2004

• Almost 2,400 deaths each day
American Heart Association.  (2007).  Heart Disease and Stroke Statistics—2007 Update.  http://www.americanheart.org
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Pre-Hospital Response to Cardiac 

Arrest in U.S.

• 27.4% received bystander CPR 
(Ann Emeg Med. 1999; 34:517-525)   

• 2.05% lay responder defibrillation
(Circulation. 2004; 109: 1859-1863)   

• 60% unexpected cardiac deaths treated 

by EMS
(J Am Coll Cardiol. 2004, 44: 1268-1275)

American Heart Association.  (2007).  Heart Disease and Stroke Statistics—2007 Update.  http://www.americanheart.org



Right Care.  Right Place.  Right Time.  7

Stroke in the U.S.

Prevalence and Incidence
• Slightly more than 7% of people living with stroke

• 700,000 experience new (70%) or recurrent stroke

• Occurs about every 45 seconds

• 87% are ischemic of acute strokes

Mortality
• Third leading cause of death

• 50% occur out of the hospital

• Declined 20.4% from 1994 to 2004

American Heart Association.  (2007).  Heart Disease and Stroke Statistics—2007 Update.  http://www.americanheart.org
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Cost of Heart Disease and 

Stroke in the U.S.

$431.8 billion Direct and Indirect Costs

• Heart diseases $277 billion
– Includes CHD, congestive and other heart failure, some 

hypertensive disease, cardiac dysrhythmias, rheumatic heart 

disease, cardiomyopathy, pulmonary heart disease, and 

other heart diseases

• Coronary heart disease accounts for $151.6 

billion

• Stroke an additional $63 billion
American Heart Association.  (2007).  Heart Disease and Stroke Statistics—2007 Update.  http://www.americanheart.org
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Incident Recognition in Missouri, 2005
Heart Disease

• Pain or discomfort in jaw, neck or 

back - 62.6%

• Feeling weak, lightheaded, or 

faint – 76.4%

• Shortness of breath – 89.2%

• Pain or discomfort in arms or 

shoulder – 93.1%

• Chest pain or discomfort –

97.3%

• Sudden trouble seeing in one or 

both eyes – 39.2%

Stroke
• Sudden severe headache with 

no known cause – 72.3%

• Sudden trouble seeing in one 
or both eyes – 86.1%

• Sudden trouble walking, 
dizziness, or loss of balance –
92.9%

• Sudden confusion or trouble 
seeing – 95.0%

• Sudden numbness or 
weakness of face, arm, or leg, 
especially on one side – 97.4%

• Chest pain or discomfort –
46.6%Weighted crude percents. 

Centers for Disease Control and Prevention. (2005). Behavioral Risk Factor Surveillance System.
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Incident Recognition in Missouri, 2005

If you thought someone was having a heart attack or 

stroke, what is the first thing you would do?

Call 9-1-1 86.2%

Take them to a hospital 7.7%

Do something else 4.3%

Call their spouse or family 1.0%

Tell them to call their doctor 0.8%

Weighted crude percents. 

Centers for Disease Control and Prevention. (2005). Behavioral Risk Factor Surveillance System.
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9-1-1 in Missouri

Missouri Office of Administration.  9-1-1 In Missouri. 

http://www.911.oa.mo.gov/911map.htm

85% of the state has 9-1-1.

97.6% of the population is covered. 

Local 
Exchange 

Carrier

% of Public 
Safety 

Answering 
Points

Calls per Year

AT&T 72% 3.7 million

CenturyTel 14% 500,000+

Embarq 
(Sprint)

9% 100,000+

Others 5% ---

Kimball & Associates, Inc. (2006). Report of Current 

Public Safety Answering Point and 9-1-1 Infrastructure. 

http://www.911.oa.mo.gov/pdfiles/Report1.pdf

http://www.911.oa.mo.gov/911map.htm
http://www.911.oa.mo.gov/pdfiles/Report1.pdf
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Wireless 9-1-1 in Missouri

Phase 0 – caller’s voice only 

Phase I  - address of cell 

tower and caller’s call back 

number

Phase II – caller’s location 

(longitude & latitude) and 

caller’s call back number

Missouri Office of Administration.  Wireless 9-1-1 In 

Missouri. http://www.911.oa.mo.gov/wireless911.htm

Kimball & Associates, Inc. (2006). Report of Current 

Public Safety Answering Point and 9-1-1 Infrastructure. 

http://www.911.oa.mo.gov/pdfiles/Report1.pdf

http://www.911.oa.mo.gov/911map.htm
http://www.911.oa.mo.gov/pdfiles/Report1.pdf
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9-1-1 in Missouri

• Total of 171 primary public 

safety answering points

• Almost 50% of equipment 

10+ years old

• Seven year lifecycle and 

many incompatible with 

Internet Protocol-enabled 

system being planned

• 77% over six years old

Ag e of S ys tem
(N = 101)

5 years
or less

5-10
years

10+ years

Kimball & Associates, Inc. (2006). Report of Current Public Safety Answering Point and 9-1-1 Infrastructure. 

http://www.911.oa.mo.gov/pdfiles/Report1.pdf

http://www.911.oa.mo.gov/pdfiles/Report1.pdf
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Centers for Disease Control and Prevention.  (2005). Behavioral Risk Factor Surveillance System.  http:www.cdc.gov/brfss 

• Over 225,000 Missourians report a 

previous heart attack and/or coronary heart 

disease

• Approximately 150,000 stroke survivors 

who were able to respond to a telephone 

survey

• Goal is to prevent recurrent events and  

prompt treatment if event does occur

Prevalence of Heart Attack, CHD, and 

Stroke, Missouri 2005
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Heart Disease and Stroke 

Emergency Department Visits, Missouri, 

1995-2005
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Age-adjusted rates using 2000 U.S. Population 
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Missouri Department of Health and Senior Services. (2007). Emergency Room MICA.  
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Heart Disease and Stroke 

Hospitalization Rates, Missouri 

1995-2005
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Missouri Department of Health and Senior Services. (2007). Inpatient Hospitalization 

MICA.  http://www.dhss.mo.gov/EmergencyRoomMICA/indexcounty.html

Age-adjusted rates using 2000 U.S. Population 
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Missouri Hospital Charges for Acute 

MI, 1994-2005
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Missouri Information for Community Assessment (MICA).  http://www.dhss.mo.gov/ 

Charges not adjusted for inflation.
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Missouri Hospital Charges for Stroke, 

1994-2005
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Stroke Types Out of All 

Cerebrovascular Disease, Missouri, 

2005
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Transient Cerebral 

Ischemia

19%
Ischemic

63%

Hemorrhagic

13%

Other and ill-defined 

CVD

4%
Late Effects of CVD

2%

N = 20,310

Ischemic strokes are 85% of hospitalizations for acute strokes, 

2001-2005
Missouri Department of Health and Senior Services. (2007).  Patient Abstract System data.  

Bureau of Health Informatics and Community Data Profiles - Stroke.
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Heart Disease and Stroke Hospital 

Dispositions, Missouri 2005
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Hospital Dispositions by Stroke Type, 

Missouri 2005
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Leading Causes of Death, 

Missouri, 2006
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Heart disease and stroke were 33% of all deaths
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Heart Disease Mortality Rates, 

Missouri and United States
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Coronary Heart Disease Mortality 

Rates, Missouri and 2010 Objective
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(a subset of Heart Disease or Diseases of the heart)
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Stroke Mortality Rates, 

Missouri and U.S. and 2010 Objective
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Missouri MI Deaths by County, 

1999-2005
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(Higher / Lower 

than State Rate)

Missouri Department of Health and Senior Services. Death MICA. 

http://www.dhss.mo.gov/DeathMICA/map.html
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Missouri Stroke Deaths by County, 

1999-2005
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Missouri Department of Health and Senior Services. Death MICA. 

http://www.dhss.mo.gov/DeathMICA/map.html

(Higher / Lower 

than State Rate)
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Summary

Prevalence of CHD and Stroke under estimated by BRFSS

Enhance recognition of MI and Stroke symptoms

Promote 9-1-1 system upgrade and modernization

Consider adding STEMI and NSTEMI to Mo surveillance 
system (if possible)

Both heart disease and stroke mortality are declining

Counties within the state with high heart disease and 
stroke mortality
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